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(54) OUTPUT CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To protect an output circuit from an over current 
without using connection switches. 

SOLUTION: In the output circuit, which has a serial circuit of first and second 
switching elements 2a and 2b, a serial circuit of third and fourth switching 
elements 2c and 2d and a load 6 connected between the connecting midpoint of 
these first and second switching elements 2a and 2b and the connecting 
midpoint of these third and fourth switching elements 2c and 2d and drives this 
load 6 by turning on and off these first, second, third and fourth switching 
elements 2a, 2b, 2c and 2d, current detecting means 21a, 21b, 21c, 21d and 22 
are provided for detecting the respective currents of these first, second, third and 
fourth switching elements 2a, 2b, 2c and 2d; and when an abnormal current is 



detected by these current detecting means 21a, 21b, 21c, 21d and 22, all the 
first, second, third and fourth switching elements 2a, 2b, 2c and 2d are turned 
off. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The series circuit of the 1st and 2nd switching elements, and the series 
circuit of the 3rd and 4th switching elements. It has the load connected between 
the connection middle point of said 1st and 2nd switching elements, and the 
connection middle point of said 3rd and 4th switching elements. In the output 
circuit turns on and turns off said 1st, 2nd, 3rd, and 4th switching elements, and 
it was made to drive said load The output circuit characterized by making off the 
whole of said 1st, 2nd, 3rd, and 4th switching elements when a current detection 
means to detect each current of said 1st, 2nd, 3rd, and 4th switching elements is 
established and said current detection means detects abnormal current. 
[Claim 2] The series circuit of the 1st and 2nd switching elements, and the series 



circuit of the 3rd and 4th switching elements, It has the load connected between 
the connection middle point of said 1st and 2nd switching elements, and the 
connection middle point of said 3rd and 4th switching elements. The output 
circuit characterized by making off the whole of the 1st, 2nd, 3rd, and 4th 
switching elements of the predetermined time above, respectively at the time of 
the charge and cutting of a power source in the output circuit turns on and turns 
off said 1st, 2nd, 3rd, and 4th switching elements, and it was made to drive said 
load. 

[Claim 3] The series circuit of the 1st and 2nd switching elements, and the series 
circuit of the 3rd and 4th switching elements, It has the load connected between 
the connection middle point of said 1st and 2nd switching elements, and the 
connection middle point of said 3rd and 4th switching elements. In the output 
circuit turns on and turns off said 1st, 2nd, 3rd, and 4th switching elements, and 
it was made to drive said load When a current detection means to detect each 
current of said 1st, 2nd, 3rd, and 4th switching elements is established and said 
current detection means detects abnormal current The output circuit 
characterized by making off all of the predetermined time aforementioned stage 
1 and the 2nd, 3rd, and 4th switching elements, respectively at the time of the 
charge and cutting of a power source while turning off the whole of said 1st, 2nd, 



3rd, and 4th switching elements. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for driving a loudspeaker and 

relates to a suitable output circuit. 

[0002] 

[Description of the Prior Art] Conventionally, the **** output circuit shown in 
drawing 4 which drives a loudspeaker with the Pulse-Density-Modulation signal 
(PWM signal) which carried out Pulse Density Modulation with the sound signal, 
and was made to carry out sound emission is proposed. 

[0003] In this drawing 4 , 1a, 1b, 1c, and Id, the switching signal input terminal 
with which the switching signal of the **** pulse-width-modulation signal (digital 
signal) shown in drawing 2 A, B, C, and D by which pulse width modulation was 
carried out with the sound signal is supplied is shown, and these switching signal 
input terminals la, lb, 1c, and Id are connected to field-effect transistor 2a 



which constitutes a switching element, respectively, 2b, and the gate (2c and 2d), 
respectively. 

[0004] as [ turn / field-effect transistor 2a which constitutes this switching 
element, 2b, and 2c and 2d, when the **** pulse-width-modulation signal (PWM 
signal) shown in drawing 2 is high level "1", turn on, and / when this PWM signal 
is a low level "0" ] ~ it is carried out. 

[0005] Power supply terminal +Vbb to which forward DC power supply are 
supplied is connected to the drain of field-effect transistor 2a, the source of this 
field-effect transistor 2a Is connected to the drain of field-effect transistor 2b, and 
the source of this field-effect transistor 2b is grounded. 

[0006] Moreover, power supply terminal with which negative direct current 
voltage is supplied - Vbb is connected to the drain of field-effect transistor 2c, the 
source of this field-effect transistor 2c is connected to the drain of 2d of 
field-effect transistors, and it candies out as [ ground / the source of 2d of this 
field-effect transistor ]. 

[0007] The source of this field-effect transistor 2a and the connection middle 
point of the drain of this field-effect transistor 2b are connected to the end of a 
loudspeaker 6 through the series circuit of the low pass filter 3 which changes an 
PWM signal into an analog signal, the resistor 4 for current detection, and the 



connection switch 5 for protection. 

[0008] Moreover, the source of this field-effect transistor 2c and the connection 
middle point of the drain of 2d of this field-effect transistor are connected to the 
other end of a loudspeaker 6 through the series circuit of the low pass filter 7 
which changes an PWM signal into an analog signal, the resistor 8 for current 
detection, and the connection switch 9 for protection. 

[0009] The current which supplies the ends electrical potential difference of the 
resistor 4 for this current detection to the operation amplifying circuit 10, and 
flows to the resistor 4 for this current detection when unusually large The current 
which supplies the ends electrical potential difference of the resistor 8 for this 
current detection to the operation amplifying circuit 11 while carrying out as 
[ make / the connection switch 5 of the relay for / this / protection / off ], and flows 
to the resistor 8 for this current detection when unusually large It carries out as 
[ make / the connection switch 9 of the relay for / this / protection / off ]. 
[0010] Moreover, 12 shows the control signal input terminal with which the 
control signal of predetermined time is supplied at the time of the charge and 
cutting of a power source, makes off these connection switches 5 and 9 
predetermined time at the time of this powering on and cutting, and carries out 
them as [ occur / at the time of this powering on and cutting / from a loudspeaker 



6 / a noise ]. 

[0011] In the **** output circuit shown in **** and drawing 4 , when field-effect 
transistors 2a and 2d are ON From fonA/ard power supply terminal +Vbb, 2d -> 
earth of field-effect transistor 2a-> low pass filter 3 -> resistor 4 -> connection 
switch 5 -> loudspeaker 6 -> connection switch 9 -> resistor 8 -> low pass filter 7 
-> field-effect transistors and a current flow. Moreover, when field-effect 
transistor 2b and 2c are ON Negative power supply terminal - The field-effect 
transistor 2c-> low pass filter 7 -> resistor 8 -> connection switch 9 -> 
loudspeaker 6 -> connection switch 5 -> resistor 4 -> low pass filter 3 -> 
field-effect transistor 2b-> earth and a negative current fiow from Vbb. A 
loudspeaker 6 is driven and sound emission is carried out from this loudspeaker 
6, 

[0012] 

[Problem(s) to be Solved by the Invention] Since the connection switches 5 and 
9 are used in the **** conventional example shown in **** and drawing 4 in order 
to make it not generate a noise at the time of the charge of a power source, and 
cutting, and in order to protect from an excessive current When a relay is used 
as these connection switches 5 and 9, while being placed between signal paths 
by the contact and producing degradation of tone quality, when there was 



inconvenience which generates a sound of operation and a relay was used for 
these connection switches 5 and 9, there was inconvenience which requires the 
operating time. 

[0013] This invention aims at protecting from an excessive current, without using 
a connection switch for the purpose of mal<ing it not generate a noise from a 
loudspeaker at the time of the charge or cutting of a power source, without using 
a connection switch in view of ******. 
[0014] 

[Means for Solving the Problem] this invention output circuit The series circuit of 
the 1st and 2nd switching elements, It has the load connected between the 
series circuit of the 3rd and 4th switching elements, and the connection middle 
point of these 1st and 2nd switching elements and the connection middle point of 
these 3rd and 4th switching elements. In the output circuit turns on and turns off 
these 1st, 2nd, 3rd, and 4th switching elements, and it was made to drive this 
load When a current detection means to detect each current of these 1st, 2nd, 
3rd, and 4th switching elements is established and this current detection means 
detects abnormal current, it is made to make off the whole of these 1st, 2nd, 3rd, 
and 4th switching elements. 

[0015] Since the whole of the 1st, 2nd, 3rd, and 4th switching elements is made 



off when a current detection means detects abnormal current according to **** 
this invention, at this time, an outgoing end serves as high impedance, will be in 
the condition of having separated the load of an output side, and it can be 
protected, without using a connection switch. 

[0016] this invention output circuit Moreover, the series circuit of the 1st and 2nd 
switching elements. It has the load connected between the series circuit of the 
3rd and 4th switching elements, and the connection middle point of these 1st 
and 2nd switching elements and the connection middle point of these 3rd and 
4th switching elements. These 1st, 2nd, 3rd, and 4th switching elements are 
turned on and turned off, and it is made to make off the whole of these 1st, 2nd, 
3rd, and 4th switching elements at the time of the charge and cutting of a power 
source predetermined time in the output circuit it was made to drive this load, 
respectively. 

[0017] According to **** this invention, since all of predetermined time and these 
1st, 2nd, 3rd, and 4th switching elements are made off, respectively at the time 
of the charge and cutting of a power source, an outgoing end is made as 
[ generate / the charge of this power source, and the noise at the time of cutting ] 
at this time, without becoming high impedance, shining with the condition of 
having separated the load of an output side, and using a connection switch. 



[0018] 

[Embodiment of the Invention] Hereafter, with reference to drawing 1 , drawing 2 , 
and drawing 3 , I will ****** for the example of the gestalt of operation of this 
invention output circuit. In this drawing 1 , the same sign is attached and shown 
in the part corresponding to drawing 4 . 

[0019] In the example of drawing 1 , the switching signal input terminals la. lb, 
1c, and Id with which the switching signal of the **** pulse-width-modulation 
signal (digital signal) by which pulse width modulation was carried out with the 
sound signal, and which is shown, for example in drawing 2 A, B, C, and D is 
supplied are connected to field-effect transistor 2a which constitutes a switching 
element through PURIDORAIBA 20a, 20b, 20c, and 20d, respectively, 2b, and 
the gate (2c and 2d). 

[0020] as [ turn / field-effect transistor 2a which constitutes this switching 
element, 2b, and 2c and 2d, when the **** pulse-width-modulation signal (PWM 
signal) shown in drawing 2 is high level "1", turn on, and / when this PWM signal 
is a low level "0" ] - it is carried out. 

[0021] Moreover, these PURIDORAIBA 20a, 20b. 20c, and 20d While amplifying 
the switching signal of the **** PWM signal shown in drawing 2 supplied to the 
switching signal input terminals la, lb, 1c, and Id and making it supply 



field-effect transistor 2a, 2b, and 2c and 2d When a control signal is supplied to a 
these PURIDORAIBA [ 20a, 20b, 20c, and 20d ] control terminal It carries out as 
[ generate / **** shown in each these PURIDORAIBA / 20a, 20b, 20c, and 20d / 
output side at drawing 3 A, B, C, and D, field-effect transistor 2a, 2b, 2c, and the 
switching signal of a low level "0" that nnakes 2d off]. 

[0022] Power supply terminal +Vbb to which forward DC power supply are 
supplied is connected to the drain of field-effect transistor 2a, the source of this 
field-effect transistor 2a is connected to the drain of field-effect transistor 2b, and 
the source of this field-effect transistor 2b is grounded. 

[0023] Moreover, power supply terminal with which negative direct current 
voltage is supplied - Vbb is connected to the drain of field-effect transistor 2c, the 
source of this field-effect transistor 2c is connected to the drain of 2d of 
field-effect transistors, and it carries out as [ ground / the source of 2d of this 
field-effect transistor ], 

[0024] The source of this field-effect transistor 2a and the connection middle 
point of the drain of this field-effect transistor 2b are connected to the end of a 
loudspeaker 6 through the low pass filter 3 which changes an PWM signal 
(digital signal) into an analog signal, and the source of this field-effect transistor 
2c and the connection middle point of the drain of 2d of this field-effect transistor 



are connected to the other end of a loudspeaker 6 through the low pass filter 7 
which changes an PWM signal into an analog signal. 

[0025] Moreover, the electrical potential difference between field-effect transistor 
2a which constitutes a switching element, 2b, each drain (2c and 2d), and the 
source is supplied to the operation amplifying circuits 21a, 21b, 21c, and 21d, 
respectively, and the abnormal current detector 22 is supplied by making each 
these operation amplifying circuits [ 21a 21b. 21c, and 21 d ] output signal into a 
current detecting signaL 

[0026] This abnormal current detector 22 judges whether field-effect transistor 
2a which constitutes this switching element, 2b, and the current which flows 2c 
and 2d are excessive currents from a these operation amplifying circuits [ 21a, 
21b, 21c, and 21d ] output signal. When it judges that it is an excessive current 
(abnormal current), a control signal is generated in the output side of this 
abnormal current detector 22, and this control signal is supplied to a 
PURIDORAIBA [ 20a, 20b, 20c, and 20d ] control terminal, respectively. 
[0027] When a control signal is supplied to each these PURIDORAIBA [ 20a, 
20b, 20c, and 20d ] control terminal The switching signal of the **** low level "0" 
shown in each these PURIDORAIBA [ 20a, 20b, 20c, and 20d ] output side at 
drawing 3 A, B, C, and D is generated. Field-effect transistor 2a which 



constitutes a switching element, 2b, and 2c and 2d are made respectively off, an 
output side is made into high impedance, and it carries out as [ protect / from an 
excessive current / prevent the flow of an excessive current and ]. 
[0028] The control signal input terminal 12 with which the control signal of the 
time amount which generates a noise at the time of predetermined time, for 
example, powering on, or powering off is supplied, for example at the time of the 
charge and cutting of the power source to audio equipment is connected to each 
PURIDORAIBA [ 20a, 20b, 20c, and 20d ] control terminal. Moreover, the charge 
of this power source, Field-effect transistor 2a which constitutes this switching 
element predetermined time at the time of cutting, 2b, and 2c and 2d are made 
respectively off, an output side is made into high impedance, and it carries out as 
[ occur / at the time of the charge of this power source, and cutting / from a 
loudspeaker 6 / a noise ]. 

[0029] Since the output circuit depended on this example is constituted like ****, 
the switching signal of field-effect transistor 2a, 2b, and the 
pulse-width-modulation signal that carried out pulse width modulation to 2c and 
2d with the **** sound signal shown in drawing 2 A, B, C, and D is supplied. 
When field-effect transistors 2a and 2d are ON, from forward power supply 
temiinal +Vbb 2d -> earth of field-effect transistor 2 a-> low pass filter 3 -> 



loudspeaker 6 -> low pass filter 7 -> field-effect transistors and a current flow, 
moreover, field-effect transistor 2b and 2c ~ ON - from negative power supply 
tenminal-Vbb sometimes The field-effect transistor 2c-> low pass filter 7 -> 
loudspeaker 6 -> low pass filter 3 -> field-effect transistor 2b-> earth and a 
negative current flow, a loudspeaker 6 is driven, and sound emission is carried 
out from this loudspeaker 6. 

[0030] Since according to this example all of field-effect transistor 2a which 
constitutes a switching element, 2b, and 2c and 2d are made off when the 
operation amplifying circuits 21a, 21b, 21c, and 21 d and the abnormal current 
detector 22 detect abnormal current (excessive current), at this time, a 
loudspeaker 6 side serves as high impedance, will be in the condition of having 
separated the loudspeaker 6 of this output side, and can protect. 
[0031] Moreover, since all of field-effect transistor 2a which constitutes 
predetermined time and this switching element, respectively at the time of the 
charge and cutting of a power source, 2b, and 2c and 2d are made off according 
to this example, at this time, a loudspeaker 6 side serves as high impedance, will 
be in the condition of having separated the loudspeaker 6 of this output side, and 
will be made as [ generate / the charge of this power source, and the noise at the 
time of cutting ]. 



[0032] In addition, as for this invention, it is needless to say that various 
configurations can take, without deviating from the summary of this invention, 
without restricting to the above-mentioned example. 
[0033] 

[Effect of the Invention] Since according to this invention the whole of the 1st, 
2nd. 3rd, and 4th switching elements is made off when a current detection 
means detects abnormal current, at this time, an outgoing end serves as high 
impedance, will be in the condition of having separated the load of an output side, 
and can be protected. 

[0034] Moreover, according to this invention, since all of predetermined time and 
these 1st, 2nd, 3rd, and 4th switching elements are made off, respectively at the 
time of the charge and cutting of a power source, at this time, an outgoing end 
serves as high impedance, will be in the condition of having separated the load 
of an output side, and will be made as [ generate / the charge of this power 
source, and the noise at the time of cutting ]. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of the operation gestalt 
of this invention output circuit. 

[Drawing 2] It Is the diagram with which explanation of this invention is presented. 
[Drawing 3] It is the diagram with which explanation of this invention is presented. 
[Drawing 4] It is the block diagram showing the example of the conventional 
output circuit. 
[Description of Notations] 

1a, 1b, 1c, 1d [ .. A loudspeaker 20a, 20b, 20c, 20d / PURIDORAIBA, 21a, 21b, 
21c, 21d / An operation amplifying circuit, 22 / .. Abnormal current detector ] .... 
A switching signal input temiinal, 2a, 2b, 2c, 2d 3 A field-effect transistor, 7 A 
low pass filter, 6 
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2 0c, 2 0 d a. X-Y -y^^y^'it^A:^^? la, 1 
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#*^#J^*ti, h 5 y^;^X^ 2 a Rt; 2 d 

y(Dt^ic. iE®«jg4^?+Vbb«fcD. «W5c&^F^ 
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